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differentiation in, 579 
Cardiovascular disease 
microorganisms in etiology 
of, 485-87 
p-Carotene 
in photosynthetic bacteria, 


Carotenoids 
of photosynthetic bacteria, 
305-9 
representative, 308 
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Cattle 

salmonellosis of, 507 
Caulobacter crescentus 

cell wall of, 426, 428 
Cell culture 

differentiation in, 576- 

79 
embryonic induction, 583- 


evolution in, 574 
fertilized eggs, 582-83 
hematopoietic cells, 584 
leukemia virus, 556-58 
cultivation of infected tis- 
sues, 558 
infection of normal cells, 
557 
nutritional requirements 
mammalian, 573 
serial 
growth properties, 574- 
76 


see also Enrichment culture 
Cell, mammalian 
differentiation in, 573-600 
and adaptation, 587-89 
cell-cell interactions, 592- 
94 
in cell culture, 576-79 
conclusion, 594-95 
dedifferentiation, 584- 
85 
disorders in, 589-90 
dynamics vs, established 
State of, 582-84 
growth control, 592-94 
growth-differentiation 
antagonism, 581-82 
induction of specific pro- 
teins, 585-87 
somatic cell hydridization, 
573, 590-92 
stability of, 580-81 
polykaryocyte formation in, 
592 


Cell membrane 
and adhesiveness, 593- 
94 
comparison of Salmonella 
and E. coli, 444-52 
lipid, 446 
mucopeptide, 445-46 
polysaccharides, 446- 
52 
protein, 446 
protein solubilization meth- 
ods, 436 
sources of, 419 
structure and function of, 
417-42 
biochemistry, 433 
chemical composition, 
432 
conclusions, 438 
in Gram-positive bacteria, 
430-34 
introduction to, 417-20 
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membrane and envelope 
structure, 434-38 
protein transport in, 
434 
status of mesosome, 424- 
30 
terminology, 420-24 
Cells 
immune responses of, 181- 
204 
Cell wall 
see Cell membrane 
Central nervous system 
diseases of 
microorganisms in etiology 
of, 468-77 
Chainia 
antibiotics from, 90 
Chediak-Higashi syndrome 
genetics of, 478, 480, 
489 
Chelocardin 
production and activity of, 
93 


Chemostat 
concentration of limiting 
substrate in, 66 
elaborations of, 63 
Cherry leaf roll virus 
nematode vectors of, 208 
Chikungunya fever 
in biological warfare, 652, 
658 
Chloramphenicol 
on nucleic acid synthesis, 
378 
in salmonellosis, 503 
Chlorobactene 
in photosynthetic bacteria, 
308-9 
Chlorobacteriaceae 
cellular form and arrange- 
ment of, 297-98 
classification of, 317-19 
ecology of, 288, 290 
enrichment and isolation of, 
292-93 
photometabolism in, 312- 
15 


symbiosis with colorless 
bacteria, 298-99 

vesicular bodies in, 301- 
2 


vitamin Bj» requirement of, 
315 


Chlorobium 
physiology of, 313 
Chlorophylls 
bacterial, 304-6 
nomenclature of, 305 
relationships of, 306 
Chloroplast 
physiology and development 
of, 41-43 
Chloropseudomonas 
physiology of, 313-14 
Chloropseudomonas ethylicum 
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cell membrane of, 419 
Chlortetracycline 
in salmonellosis, 504 
Cholera 
in biological warfare, 651, 
658 


Chondrocyte 
differentiation in, 577-78, 
580 
Choriomeningitis 
etiology of, 469 
Chromosomes 
-episome association, 605- 
24 


of euglenoid species, 40- 
41 


CI gene 
physical properties of, 
626 


product of, 625-28 
phage development and 
mode of action of, 626- 
28 
on phage replication, 628 
Classification 
of actinomycetes, 75-89 
thermophilic, 104 
of dermatophilaceae, 79 
of euactinomycetes, 79, 
88 
of euglenaceae, 32-35 
of photosynthetic bacteria, 
317-19 
of thiorhodaceae, 20-21, 
317-19 
Clostridium kluyveri 
in methane fermentation, 
135 
Clostridium pectinovorum 
cell wall of, 427 
Coccidioidomycosis 
in biological warfare, 651, 
656, 658 
Colacium cyclopicolum 
cell organization and ultra- 
structure, 35-36, 38- 
39 


Col factors 
see Colicins 
Colicins, 257-84 
adsorption of, 269-70 
biochemical cellular effects 
of, 270-73 
classification and nomencla- 
ture of, 258-59 
col factors of, 261-69 
and antibiotic resistance, 
605 


chemistry and size of, 266- 
67 


description of, 605 
fertility of, 262-63 
and phages, 265 
as plasmids, 261-66 
replication of, 267-69 
concluding remarks, 279- 
80 


and immunity, 275-76 

possible mechanism of action 
of, 273-75 

purification of, 260 

tolerant mutants of, 274- 
75 

Colistin 

for enrichment culture, 

53 


Collagen synthesis 
disorders in, 590 
Coriphosphin 
as photosensitizer, 147 
Corrinoids 
identity of, 132-33 
Corynebacterium diphtheriae 
photosensitivity of, 144 
Corynebacterium poinsettiae 
photosensitivity of, 145 
Coxiella burnetii 
in biological warfare, 642- 
43, 647-48 
Culture 
of Salmonella, 497-98 
see also Cell culture; En- 
richment culture; Organ 
culture; Tissue culture 
Cyclidiopsis acus 
cell organization and ultra- 
structure of, 35 
Cyclophosphamide 
on immune response, 198- 
99 


D 


Degenerative diseases 
infectious etiology of, 467- 

94 

arthritis, 483-85 

cardiac and cardiovascular 
diseases, 485-87 

CNS diseases, 468-77 

discussion, 488-91 

introduction to, 467-68 

metabolic errors, 487- 
88 

nephritis and nephrotic syn- 
drome, 477-81 

respiratory diseases, 481- 
83 


3, 4-Dehydroproline 
for proline-resistant mutants, 
63 
Delayed-type hypersensitivity 
see Hypersensitivity, delay- 
ed 
Dengue fever 
in biological warfare, 647, 


Deoxyribonucleic acid 
see DNA 
Dermatophilaceae 
classification of, 79 
Desferrisideramines 
production of, 96 
Diaminopimelic acid (DAP) 


and bacteria! classification, 
717 
for enrichment culture, 55 
Diethylpyrocarbonate 
vs. Salmonella, 503 
Differentiation 
in mammalian cells, 573- 
600 
Dihydrostreptomycin 
for enrichment culture, 
53 
Dinitrochlorbenzene 
and tolerance production, 
162-63 
Diphtheria 
in biological warfare, 658 
Diplococcus pneumoniae 
photosensitivity of, 144 
Disinfectants 
and salmonellosis, 503 
Distigma proteus 
cell organization and ultra- 
structure of, 35-36 
DNA 
chromosomal, 602 
photosensitivity of, 148 
of photosynthetic bacteria, 
319 


radiation sensitivity of 
DNA composition, 337, 
355 


DNA degradation, 355-57 

evidence of radiation re- 
pair, 359-61 

genetic and molecular re- 
pair basis, 357-59 

template functions of, 350- 
52 

DNA synthesis 
DNA polymerase 

general properties of, 375- 

76 


in vitro replication and re- 
pair, 376 
in vivo replication and re- 
pair, 376-77 
introduction to, 375 
in vivo control of, 378 
mammalian, 375 
temperature effects on, 


Dysentery 
in biological warfare, 651, 
658 


Echinenone 

pigment, 36-37 
Eggs, fertilized 

cultivation of, 582-83 
Electron spin resonance anal- 


ysis 
of nucleic acid radiation 
damage, 327-33 
Embryo 


induction system in, 583-84 
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Emphysema 
microorganisms as etiology 
of, 481, 483 
Encephalitis 
Japanese B 
in biological warfare, 648, 
651, 658 
Russian spring summer 
in biological warfare, 651, 
658 
Venezuelan equine 
in biological warfare, 643, 
647-49, 651-52, 656, 
658 
Endomycin 
for enrichment culture, 54 
Endosome 
in euglenida-euglenophyta, 
41 


Endotoxin 
Salmonella, 505, 514 
and tolerance, 160 
Energy transfer 
in nucleic acids, 331-33 
intermolecular, 332-33 
intramolecular, 331-32 
Enrichment cultures, 49-70 
auxotrophs and related mu- 
tants, 51-57 
defective amphibolism, 56- 
57 


filtration technique, 52 
impaired nutrient uptake, 
56 
lethal synthesis, 54-56 
penicillin technique, 52- 
54 
restricted substrate utiliza- 
tion, 56 
temperature-sensitive mu- 
tants, 57 
continuous, 58, 63-66 
heterocontinuous systems, 
63-64 
homocontinuous systems, 
64-66 
introduction to, 49-51 
mutants with altered regula- 
tory mechanisms, 57- 
63 
anabolic enzymes, 61-63 
catabolic enzymes, 57-61 
of photosynthetic bacteria, 
291-95 
of resistant and similar type 
mutants, 51 
selection of variants, 51- 
66 
Enterobacteriaceae 
bacteriocins of, 257 
in biological warfare, 642 
salmonellosis, 495-528 
Entosiphon sulcatum 
cell organization and ultra- 
structure, 35-36, 38- 
39 
Enzymes 
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anabolic 
mutants with altered use 
of, 61-63 
catabolic 
constitutive mutants, 57- 
60 
mutants resistant to repres- 
sion, 60-61 
cellular induction of, 585- 
87 
for yeast fatty acid synthesis, 
235-37 
Eosin 
as photosensitizer, 144-45, 
148 


Episomes, 601-38 
-chromosome association 
explanation, 605-24 
Campbell model for, 605- 
7 
evidence for, 607-13 
insertion, 613 
integration mechanism, 
615-18 
recombination mechanism, 
613-15 
return to autonomous state, 
619-20 
transducing mechanisms, 
620-24 
circularity of, 607-9 
conclusion, 634 
definition of, 602 
homology with chromosome, 
615 
introduction to, 602-5 
F and F" factors, 603-4 
R and col factors, 604-5 
temperate bacteriophages, 
602-3 
and mesosomes, 438 
regulation of, 624-33 
autonomous sex factor reg- 
ulation, 628-30 
evidence of, 625-28 
integrated six factor regu- 
lation, 631-33 
Jacob- Monod model for, 
624-25 
Erythrocytes 
as indicators of immune re- 
sponse, 186 
Erythroleukemia 
pathology of, 534-37 
Erythrosine 
as photosensitizer, 144- 
45 
Escherichia coli 
cell wall of, 421-24, 426, 
434, 436-38 
compared to salmonella, 
444-52 
biosynthetic abilities, 
444 
cell walls, 445-52 
genetics, 444-45 
episomes of, 602-3, 607, 
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613, 621, 626, 630, 632 
F factor of 
and colicins, 258, 261-64 
lipopolysaccharide role in, 
418 


nucleic acid polymerases of, 
369, 375-78 

phages of 

radiation of, 339, 355- 

61 

photosensitivity of, 144-45, 
147-51 

protein synthesis mechanisms 
in, 385-88, 390-91, 393, 
395-96, 399-402, 404- 
8 

radiation sensitivity of, 355- 
61 

Ethylenediamine tetraacetic 

acid (EDTA) 

in fatty acid synthesis, 
238 


on Gram-negative bacterial 
membranes, 437 
Ethylene oxide 
decontamination by, 655 
a-Ethylmalic acid 
synthesis of, 248 
Euactinomycetes 
key to families of, 79 
key to genera of, 88 
Eubacteriales 
phylogenetic relationship to 
actinomycetales, 78 
Euglena 
biology of, 31 
Euglenaceae 
taxonomy of, 32 
Euglena sp. 
cell organization and ultra- 
structure of, 35-38 
Euglena gracilis 
acyl carrier protein reactions 
of, 232 
bleaching of, 42-43 
cell organization and ultra- 
structure of, 35, 37 
photosensitivity of, 146 
Euglena viridis 
cell organization and ultra- 
structure of, 35-36 
Euglenida-Euglenophyta, 31- 
48 


cell organization and ultra- 
structure of, 35-40 
contractile vacuole, 38 
flagella, 35-36 
flagellar swelling, eyespot 
and photoreception, 36- 
37 
ingestion apparatus, 38 
organelles, 38-39 
pellicle, 37-38 
chloroplast physiology and 
development, 41-43 
chromosome studies, 40- 
41 
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introduction to, 31-32 
paramylon studies, 43-44 
taxonomy, 32-35 
Everninomicin complex 
from micromonosporaceae, 
91 


F 


Fanleaf virus 
nematode vectors of, 208 
Fatty acids 
acyl carrier protein, 226- 
34 
distribution and function of, 
228-32 
reactions involving, 232- 
35 
structure of, 227-28 
metabolism of, 244-51 
role of glyoxylate in, 244- 
50 


synthesis of, 225-44 
acetyl-coenzyme A carbox- 
ylase in, 238-44 
in euglena, 43 
in mesosome, 429 
stimulation of, 237-38 
temperature effects on, 
111-12 
in yeast, 235-37 
Fatty acid synthetase 
characteristics of, 227, 
237 
Fermentation 
methane, 121-42 
Ferrioxamines 
chemical characterization of, 
95 
Fervenulin 
from streptomycetacea 
90 


F factors (sex factor) 
description of, 603-4 
F" factor 
description of, 604 
of E. coli, 621 
formation of, 618, 622- 
24 
integration of, 611-12 
Fibroblasts 
in differentiation studies, 
575-78, 580-81, 584, 
586, 588-90, 594 
Filtration 
for enrichment culture, 


Flagella 
of euglena, 35-36 
heat stability of, 105 
temperature effect on pro- 
duction of, 111 
Flavobacterium 
psychrophilic, 109 
Fluorescein 
as photosensitizer, 
145 


Fluorescent antibody tech- 
niques 
of Salmonella testing, 


p-Fluorophenylalanine 
on cellular enzyme induction, 
587 
5- Fluorouracil 
on nucleic acid synthesis, 


Food poisoning 
see Salmonellosis 
Food processing 
to control salmonellosis, 
501, 517-18 
Foot-and- mouth disease 
in biological warfare, 651, 


Formate 
in methane fermentation, 
127-28 
Formycin 
production and activity of, 
93 


Formylation 
in protein synthesis, 402 
Francisella tularensis 
in biological warfare, 642- 
43, 647-49, 651, 654, 
656, 658, 661 
Friend virus 
radiation of, 343 
see also Leukemia virus, 
murine 
Fructose-1, 6-diphosphate 
in fatty acid synthesis, 
237 


Fungi 
thermophilic, 104 
as virus vector, 213-20 
olpidium, 214-16 
tobacco necrosis virus, 
217-20 
tobacco stunt virus, 216- 
17 


G 


Gas vacuoles 
of photosynthetic bacteria, 
302-3 
Gene 
function of 
col factor effect on, 267- 
69 
Gentamicin complex 
from micromonosporaceae, 
91-92 
Glanders 
in biological warfare, 651, 
658-59 
y- Globulin 
mechanism of synthesis of, 
189 
in tolerance studies, 160-61, 
169, 172 
see also Immunoglobulins 


Glomerulonephritis 
viral etiology of, 481, 
487 
Glucocorticoids 
on cell culture growth, 


Glucose-1-phosphate 
in fatty acid synthesis, 
237 
Glucose-6-phosphate 
in fatty acid synthesis, 
a-Glycerol phosphate 
in fatty acid synthesis, 
Glyoxy late 
in fatty acid metabolism, 
244-50 
condensation with acetyl- 
coenzyme A, 244 
condensation with butyryl- 
coenzyme A, 247-49 
condensation with propionyl- 
coenzyme A, 244-47 
condensation with valeryl- 
coenzyme A, 249-50 
other condensations, 250 
Goats 
salmonellosis of, 495 
Grape fanleaf virus 
nematode vectors of, 207- 
13 
Gross virus 
see Leukemia virus, murine 
Guanine 
as photosensitizer, 145-46 
Guanosine triphosphate 
and protein synthesis, 394- 
95, 404, 409 
G value 
for nucleic acid, 329 


H 


Halobacterium halobium 
cell wall of, 423, 436 
Halobacterium salinarium 
photosensitivity of, 145 
Harmalin 
as photosensitizer, 144 
Heart disease 
microorganisms in etiology 
of, 485-87 
H411 E cells 
differentiation in, 586 
HeLa cells 
differentiation in, 586-87, 
592 


Hematopoietic cells 
differentiation in, 584 
Hemoglobin 
a-chains 
ribosome release of, 407 
Hemolysis-in-gel 
to study antibody formation, 
186-87, 199 
Hepatoma 
differentiation in, 577, 
585 
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Herpes simplex virus 
and multiple sclerosis, 
469 
Herpes virus 
and equine arteritis, 486 
Histoplasmosis 
in biological warfare, 651, 
656, 658 
HLM cells 
differentiation in, 
Horses 
salmonellosis of, 
HTC cells 
differentiation in, 
Hurler's syndrome 
cellular disorders in, 589 
Hyalophacus 
cell organization and ultra- 
structure of, 35 
Hydrogen 
photometabolism of, 310- 
11 


586 
508 


586-87 


photoproduction of, 311 
5-Hydroxyl-benzimidazolyl- 
cobamide 
chromophoric property of, 


a-Hydroxyglutarate 
synthesis and metabolism 
of, 245, 247 
Hypersensitivity, delayed 
and carcinogenicity, 196- 


‘ 
at cellular level, 190-97 
in vitro demonstration of, 
190-91 
mechanism of, 191-92 
model for reactivity, 195- 
96 
review of, 181-82 
systemic, 196 
transfer techniques in, 193- 
95 


I 


Immune responses 
at cellular level, 181-204 
delayed-type hypersensitiv- 
ity, 190-97 
lymphoid tissue in vitro, 
185-90 
lymphoid tissue in vivo, 
182-85 
summary of, 199-200 
suppression of lymphocyte 
functions, 197-99 
see also Tolerance 
Immunity 
and colicins, 275-76 
in vitro transfer of 
test of, 190 
role of O antigens in, 455- 
58 
Immunization 
with jet injector, 648-49 
Immunoglobulins 
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formation of 

and delayed hypersensitiv- 
ity, 163-64 

genetics of, 183 

hemolysis-in-gel procedures 
for, 186-87, 199 

in vivo suppression of, 
199 


proliferation vs, differenti- 
ation in, 186-87 
template theory of, 184 
messenger role of, 185 
ribosomal release of, 407 
in tolerance studies, 159- 
62, 168-70 
see also 7-Globulin 
Immunosuppressive drugs 
tolerance production by, 
164-65 
Influenza 
in biological warfare, 651, 


Interferon 
virus synthesis of, 587 
Iodinin 
characterization of, 95 
Iris pigment cells 
differentiation in, 578, 
581 


J 


Japanese encephalitis 
see Encephalitis 
Jet injector 
for mass immunization, 
648 


Kanamycin 
for enrichment culture, 
K.B. cells 
differentiation in, 586 
a-Ketoglutarate 
synthesis of 
ferredoxin-dependent, 
312 
Kidney cells 
differentiation in, 578 
Kuru 
etiology of, 468-69, 489, 


L 


Lactobacillus corynoides 
cell wall of, 426 
Laser 
continuous-wave gas 
to photokill, 146 
L cells 
differentiation in, 578, 584, 
586, 591, 593 
Lens capsule epithelium 
differentiation in, 577-78 
Leptospirosis 
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in biological warfare, 658 
Lethal synthesis 
for enrichment culture, 54- 
56 
Lettuce big vein virus 
olpidium vector of, 214- 
16 


Leukemia 
leukocytes from 
long-term culture of, 189 
Leukemia virus, murine, 529- 
72 
biochemistry of, 552-56 
host cell changes, 554- 
56 
virus characterization, 
552-54 
cell culture, 556-58 
chromosomes of, 559-60 
classification of, 535 
comparative study of, 543- 
44 
genetic studies of, 560-62 
immunology of, 542-51 
fluorescent antibody, 545- 
46 
humoral factors, 547-49 
of leukemogenesis, 550- 
51 
tolerance, 549-50 
tumor antigens, 545-50 
tumor-specific transplanta- 
tion resistance, 549 
viral relationships, 546- 
47 
introduction to, 530 
natural transmission of, 530- 
34 
horizontal, 533-34 
modes of, 531 
vertical, 531-33 
pathology of, 534-42 
lymph node origin, 541-42 
splenic origin, 534-38 
thymic origin, 538-41 
and sarcoma, 562-65 
viral immunology, 542-45 
complement fixation, 
544 
neutralization, 542-44 
virus morphology, 551-52 
Leukocytes 
immunologic damage of, 


long-term culture of, 189 
Leukoencephalopathy 

viral etiology of, 468 
Leydig cells 

differentiation in, 577 
Light 

and bacterial survival, 143- 

56 


and photosynthetic pigments, 
Lipids 


of E. coli and Salmonella 
cell walls, 446 
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of leukemia virus, 554 
Lipopolysaccharides 
cell wall, 417-18, 437 
Escherichia and Salmonella, 
446, 448-52 
structure of, 449 
synthesis and composition of, 
443 
Listeria monocytogenes 
immunity from, 456-57 
Listeriosis 
in biological warfare, 658 
Liver cells 
differentiation in, 586 
Longidorus sp, 
as vectors of plant virus, 
208-10, 212-13 
Lumichrome 
as photosensitizer, 145 
Lupus erythematosus 
etiology of, 486, 491 
Lycopene 
in photosynthetic bacteria, 
308 


Lymph nodes 
antigen agglutination in, 
457 


murine virus leukemia in, 
541-42 
Lymphocytes 
antigen action on, 177- 
78 
antilymphocytic serum, 197- 
98 


biology of, 181 
immunological memory of, 
183 
suppression of function of, 
197-99 
tolerance production, 166 
Lymphoid tissue 
immune responses of, 182- 
90 
in vitro, 185-90 
in vivo, 182-85 
Lymphoma 
differentiation in, 577, 
579 
etiology of, 487-88 
thymic 
pathology of, 538-40 
Lysine 
biosynthetic pathways of, 
74 
Lysogens 
induction of, 619-20 
Lysophosphatidic acid 
yeast synthesis of, 233 


M 


Macrophages 
in vitro infection of, 459- 
61 
Maedi 
etiology of, 467, 474, 476, 
481-82, 490 


Magnesium ions 
in protein synthesis, 385, 
387, 389-91, 393-94, 
399, 403, 407-8 
Malaria 
in biological warfare, 647, 
656, 658 
Malleomyces mallei 
in biological warfare, 643 
Malnutrition 
and salmonellosis, 506 
Malonyl transacylase 
in fatty acid synthesis, 229- 
31, 239 
Manganese ion 
in protein synthesis, 390 
Mast cell 
differentiation in, 577, 


Megacins 
mode of action of, 277-78 
purification of, 260-61 
Melanomas 
differentiation in, 579, 
581 
Meliodiosis 
in biological warfare, 658 
Menoidium bibacillatum 
cell organization and ultra- 
structure, 35-36 
6- Mercaptopurine 
on immune response, 198- 
99 
tolerance production with, 
164 


Mesosomes 
current status of, 424-30, 
438 
Metabolic disease 
microorganisms in etiology 
of, 487-88 
Metabolism 
at suboptimum temperatures, 
110-15 
enzyme synthesis, 114- 
15 


fatty acid synthesis, 111- 
12 


flagella production, 111 

pigment production, 110- 
11 

polysaccharide synthesis, 
111 


protein synthesis, 114 
solute uptake, 112-14 
Methane fermentation, 121- 
42 
of acetate, 138 
carbon dioxide as methane 
source, 124-28 
mechanism, 125-26 
reduction steps, 126-28 
cofactor requirements for, 
136-38 
culture methods, 122 
energetics of, 138- 


physiological types of bac- 
teria, 122-24 
terminal reduction step in, 
131-36 
Methanobacterium formicicum 
in methane fermentation, 
123-24, 128 
Methanobacterium omelianskii 
in methane fermentation, 
122, 124-29, 132-40 
Methanobacterium propionicum 
in methane fermentation, 
123 
Methanobacterium ruminantium 
culture methods, 122 
Methanobacterium suboxydans 
in methane fermentation, 
123-24 
Methanococcus mazei 
in methane fermentation, 
123 
Methanococcus vannielii 
in methane fermentation, 
124-25 
Methanosarcina barkeri 
in methane fermentation, 
123, 126-28, 130-32, 
134-40 
Methicillin 
for enrichment culture, 53 
D- Methionine 
for enrichment culture, 53 
Methotrexate 
on immune response, 198- 
99 
8-Methoxypsoralen 
as photosensitizer, 149 
Methylcholanthrene 
as photosensitizer, 148 
Methylcobalamin 
in methionine formation, 
131 
synthesis of, 134-35 
catalytic systems in, 135- 
36 
cofactor for, 136-38 
Methylene 
in methane fermentation, 
128-31 
Methylene blue 
as photosensitizer, 145-46, 


Methyl tetrahydrofolate deriv- 
atives 
in methane fermentation, 
128-31 
Micrococcus sp, 
photosensitivity of, 145 
Micrococcus lysodeikticus 
cell wall of, 425, 430, 432- 
34 
RNA polymerase of, 369 
Micrococcus pyogenes 
radiation sensitivity of, 


Micrococcus radiodurans 
and ionizing radiation, 
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355, 359 
Micromonosporaceae 
antibiotics from, 91-92 
classification of, 79-81 
Micropolysporins 
production of, 95 
Mitogen 
and immune response, 198 
review of, 181 
Moloney virus 
see Leukemia virus, murine 
Monicamycin 
from Streptoverticillium, 
90 
Mouse 
leukemic strains of, 532- 
33 


sarcoma virus of, 562-65 
virus leukemia in, 529-72 
Mucopeptide 
of Salmonella and E. coli, 
445-46 
Multiple myeloma 
compared to virus disease, 
479 
Multiple sclerosis 
viral etiology of, 469 
Muralytic enzymes 
for membrane isolation, 
430 
Mutants 
with altered regulatory mech- 
anisms, 57-63 
auxotrophic 
stain for, 55 
CI A phage, 625-28 
defective in amphibolism, 
56-57 
of E. coli, 540 
enrichment culture of, 51- 


with impaired nutrient up- 
take, 56 
mutation rate determination, 


resistant and similar types, 
51 
with restricted substrate 
utilization, 56 
temperature-sensitive, 57, 
115-16 
Myasthenia gravis 
etiology of, 486, 491 
Mycobacterium 
photosensitivity of, 151 
Mycobacterium avium 
cell membrane of, 426 
Mycoplasma sp. 
cell wall of, 423, 432 
and pneumonia etiology, 
482-83, 485 
Mycoplasma granularum 
and porcine arthritis, 485 
Mycoplasma laidlawii 
cell wall of, 435 
Myeloid neoplasia 
pathology of, 537-38 
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Myeloma 
immune responses of, 187- 
88 
Myoblasts 
differentiation in, 576, 
580 
Myxococcus xanthus 
photosensitivity of, 153 


N 


Neisseria intracellularis 
photosensitivity of, 144 
Nematodes 
virus transmission by, 207- 
13 
modes of, 213 
polyhedral- shaped viruses, 
207-9 
rod-shaped viruses, 209 
specificity in, 212-13 
Nephritis 
microorganisms in etiology 
of, 477-81, 489 
Nephrotic syndrome 
microorganisms in cause of, 
477-81 
Neurospora crassa 
light effects of, 144 
Newcastle disease virus 
in biological warfare, 659, 
665 
radiation of, 343 
Nitrite 
on Salmonella, 503 
Nitrocystis oceanus 
cell wall of, 426 
Nitrosomonas europaea 
cell wall of, 426-27 
Nocardamin 
as desferrioxamine E, 


Nocardiaceae 
antibiotics from, 93-95 
classification of, 85-89 
Nocardorubin 
bacterial producer of, 
92 
Novobiocin 
for enrichment culture, 53 
Nucleic acids 
of col factors, 266-67 
of murine leukemia virus, 
552-54 
radiation chemistry of, 334- 
40 
polymer chemistry, 336- 
40 


radiation damage of, 327- 
34 


correlation between base 
composition and free radi- 
cal yield, 333-34 

electron spin resonance 
analysis of, 327-34 

nature and sites of free 
radicals, 330-31 
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yield of free radicals, 328- 
30 
radiation effects on, 325- 
68 
bacterial, 350-62 
DNA as primary target of 
cell, 355-61 
summary and conclusion, 
361-62 
of viruses, 340-50 
Nucleic acid synthesis 
mechanisms of, 369-82 
DNA, 375-78 
RNA, 369-75 
Nystatin 
for enrichment culture, 


oO 


Okenone 
structure and biosynthesis 
of, 307-8 
Olpidium 
life history of, 214-15 
relation to tobacco necrosis 
virus, 218-20 
viruses transmitted by, 214- 
20 
big vein-olpidium relation- 
ships, 215-16 
lettuce big vein virus, 
215 
tobacco stunt virus, 216- 
17 
O'Nyong-Nyong fever 
new virus disease, 652 
Organ culture 
differentiation in, 574 
Osteoblast 
differentiation in, 577-78 
Oxamycin 
and enrichment culture, 53 
Oxygen 
and photosynthetic pigments, 
303-4 
Oxytetracycline 
in salmonellosis, 504 


Pp 


Papilloma virus 
radiation of, 339, 343 
Paramecium caudatum 
photosensitivity of, 148 
Paramylase 
isolation attempts, 43-44 
Paramylon 
identification and organiza- 
tion of, 43-44 
Pasteurella pestis 
in biological warfare, 648 
Pasteurella pseudotuberculosis 
lipopolysaccharides of, 451- 
52 


Pea early browning virus 
nematode vectors of, 208-10 
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Penicillin 
for enrichment culture, 52- 
54 
Penicillin G 
for enrichment culture, 53- 


Penicillium notatum 
photosensitivity of, 144 
Peranemaceae 
classification of, 32, 
34 
Peranema trichophorum 
cell organization and ultra- 
structure of, 35-36, 
38 
Petalomonas 
cell organization and ultra- 
structure of, 35 
Phage > 
episome attachment to, 606- 
13, 616-20, 622, 624- 
28 
map of, 627 
radiation of, 343, 346-48 
Phage P22 
episomes of, 609 
Phage $80 
episomes of, 606, 608-10, 
618-20, 622 
Phage $X174 
ionizing radiation of, 336, 
339-40, 342-47, 349 
Phages 
"ghosts" 
and bacteriocins, 278 
temperate, 602-3, 624 
Phage typing 
of Salmonella, 497 
Phenazines 
antibiotic activity of, 95 
Phenosafranine 
as photosensitizer, 145 
Phosphorus 
uptake of 
in leukemia-infected host 
cell, 555 
Phosphorus 32 
for enrichment culture, 
54 
Photopigments 
of photosynthetic bacteria, 
303-9 
light regulation of, 303 
oxygen regulation of, 303- 
4 
Photoreception 
of euglenida-euglenophyta, 
36-37 
Photoreduction 
bacterial, 28 
Photosensitizers 
bacterial, 143-50 
Photosynthesis 
comparative bacterial study 
of, 19-20 
diagram of mechanism of, 
3 


equation for, 19, 22 
Photosynthetic bacteria, 285- 
324 
absorption spectra of, 290 
aerotaxis and chemotaxis, 
317 
classification of, 317-19 
ecology of, 287-91 
habitats, 288 
light quality and pigment 
systems, 288-89 
position in cycle of mat- 
ter, 287-88 
sulfide and nonsulfur pur- 
ple bacteria, 291 
vertical migration, 289- 
91 
enrichment and isolation of, 
291-95 
nonsulfur bacteria, 293- 
95 
sulfur bacteria, 292-93 
introduction to, 286-87 
morphology and growth hab- 
its of, 295-303 
budding, 299 
cellular form and arrange- 
ment, 295, 297-98 
gas vacuoles, 302-3 
motility factors, 295 
photosynthetic apparatus, 
299-301 
vesicular bodies, 301-2 
photopigments, 304-9 
phototaxis, 315-17 
physiology of, 309-15 
anaerobic dark metabolism, 
314 
B 2 and reduced sulfur re- 
quirements, 314-15 
carbon dioxide fixation, 
311-12 
chlorobium, 313 
chloropseudomonas, 313- 
14 
metabolism of organic com- 
pounds, 312-13 
metabolism and production 
of hydrogen, 310-11 
metabolism of sulfur com- 
pounds, 309 
photo-oxidation of thiosul- 
fate, 309-10 
regulation of pigment con- 
tent and membrane forma- 
tion, 303-4 
Phytohemagglutinin 
in vivo effect of, 198 
Pigment 
production of 
temperature effects on, 
110-11 
Pigs 
salmonellosis of, 507-8 
Pinealoma 
differentiation in, 577 
Pituitary cells 


differentiation in, 579, 
581 
Plague 
in biological warfare, 649, 
651, 656, 658-60, 665 
Plasmids 
col factors as, 261-66 
Plasmodium vivax 
in biological warfare, 642 
Pneumonia 
etiological agents of, 482 
Poliomyelitis 
in biological warfare, 642, 
648, 658, 661 
Polyarteritis 
etiology of, 484-85 
Polymyxa graminis 
as vector of plant virus, 


Polyoma virus 
and cell strain evolution, 
576 
Polysaccharides 
cell membrane 
importance of, 594 
temperature effect on syn- 
thesis of, 111 
Polysomes 
in vitro behavior of, 396- 
98 
Porphyrin 
as photosensitizer, 153 
Potassium ions 
in protein synthesis, 385, 
391, 393 
Poultry 
salmonellosis of, 508 
Primocarcin 
characterization of, 94 
3- Propiolactone 
decontamination by, 655 
Propionic acid bacteria 
fermentation by, 13 
Protein 
of enterobacteria cell wall, 
446 
injected 
to produce tolerance, 166 
of leukemia-infected host 
cell, 555 
of leukemia virus, 554 
specificity of cellular induc- 
tion of, 585-87 
Protein synthesis 


and differentiation, 581, 589, 


594 
mechanism of, 383-416 
binding of SRNA to ribo- 
somes, 390-94 
chain growth, 403-5 
chain initiation, 398-403 
chain termination, 405- 
6 
conclusions, 408-9 
genetic code and transla- 
tion, 388-89 
interactions of mRNA with 
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ribosomes, 389-90 
introduction to, 383-85 
late events in, 406-7 
mRNA role in, 387-88 
natural polysomes, 396- 

98 
ribosomal, 385-87 
transfer factors, 394-96 
translation mistakes, 407- 


Proteus sp. 
cell wall of, 426 
Proteus mirabilis 
cell wall of, 424 
Proteus vulgaris 
cell wall of, 426 
Pseudomonads 
psychrophilic, 108-9 
Pseudomonas aeruginosa 
cell wall of, 423-24 
radiosensitivity of, 355 
Pseudomonas fluorescens 
radiosensitivity of, 355 
Psittacosis 
in biological warfare, 647, 
651, 656, 658 
Psychrophiles 
definition of, 106 
distribution of, 108-10 
ecology and isolation of, 
107-8 
Puromycin 


on cellular enzyme induction, 


587 
and protein synthesis, 392, 
394, 402 
Pyocin R 
mode of action of, 276-77 
purification of, 260 
Pyronin 
as photosensitizer, 146 


Q 


Q-fever 
in biological warfare, 642, 
647-48, 654, 656, 658, 
661 
Questiomycin A 
source of, 95 
Quinine 
as photosensitizer, 144 


R 


R 17 coliphage 
radiation of, 343 
Rabies 
in biological warfare, 658- 
59 
quick identification of, 
653 
Radiation, ionizing 
of nucleic acids, 325-68 
of Salmonella, 501 
Radiation, solar 
spectral distribution in 
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Sargasso Sea, 289 
Raspberry ringspot virus 
nematode vectors of, 207- 
8, 212 
Rauscher virus 
see Leukemia virus, murine 
Recombination 
steps in, 612-14 
Reiter's syndrome 
etiology of, 484 
Renal diseases 
infectious etiology of, 477- 
81 
Resistance factors (R factors) 
description of, 604-5 
Respiratory diseases 
microorganisms in etiology 
of, 481-83 
Retinal pigment cells 
differentiation in, 578, 
580 
Rhabdomyosarcomas 
pathology of, 563 
Rheumatic fever 
etiology of, 485-86 
Rhodopseudomonas spheroides 
photosensitivity of, 151- 
52 
Rhodospirillum rubrum 
metabolism of, 245 
Riboflavin 
as photosensitizer, 145 
Ribonucleic acid 
see RNA 
Ribosomes 
protein synthesis role of, 
385-87, 389-94 
radiation sensitivity of, 353- 
54 
Rich virus 
see Leukemia virus, 
Rickettsia prowazekii 
in biological warfare, 648, 
651, 654 
Rickettsia tsutsugamushi 
in biological warfare, 642 
Rida 
see Scrapie 
Rift Valley fever 
in biological warfare, 651, 
653, 656, 658-59, 664 
Rinderpest 
in biological warfare, 659, 
665 
Ristocetin 
for enrichment culture, 


53 


murine 


RNA 
alanine- soluble 
primary structure of, 389 
amino acyl-soluble 
in protein synthesis, 384- 
85, 388-89, 391-96, 398, 
402-4, 408 
of leukemia-infected host 
cell, 555 
messenger 








722 


and protein synthesis, 387- 
94 


radiation sensitivity of, 
352 
in mouse leukemia virus, 
552-55 
serine-soluble 
primary structure of, 389 
soluble 
primary structure of, 
389 


-ribosome binding, 390- 
94 


transfer 
radiation sensitivity of, 
353-54 
tyrosine-soluble 
primary structure of, 
389 
RNA synthesis 
introduction to, 369 
in vivo, 374-75 
regulation of, 374-75 
mammalian, 369 
RNA polymerase 
binding of, 370-71 
in vitro polymerization, 
370-73 
isolation and purification 
of, 369-70 
physical properties of, 
370 


reactions catalyzed by, 
0 


temperature effects on, 114- 
16 
template strand selection, 


Rocky Mountain spotted fever 
in biological warfare, 651, 
656, 658 
Rose bengal 
as photosensitizer, 145 
Rous sarcoma virus 
radiation of, 343 
Runting syndrome 
viral etiology of, 488 
Ryegrass mosaic virus 
nematode vectors of, 208 


s 


Saccharomyces cerevisiae 
cell wall of, 427 
photosensitivity of, 147-48, 

152 


Safranine 
as photosensitizer, 144 
Salmonella 
in biological warfare, 644 
characteristics of, 496- 
98 
culture techniques, 497- 
98 
phage typing, 497 
serotyping, 497 
chemotypes of, 447 
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compared to E. coli, 444- 


environmental growth and 
survival factors, 498- 
504 
disinfectants, 503 
natural competition, 504 
pH, 502-3 
preservatives and antibio- 
tics, 503-4 
radiation, 501 
salt and water, 501-2 
temperature, 499-501 
various environments, 
504 
pathological groups of, 505 
species associated with hu- 
man systemic infection, 
445 
Salmonella enteritidis 
see Typhoid, murine 
Salmonella O antigens 
and virulence, 443-66 
acquired immunity to 
mouse typhoid, 455-61 
cell walls, 445-52 
comparison of Salmonella 
and E. coli, 444-45 
conclusions, 461-62 
effect of loss of O antigens, 
453-54 
introduction to, 443 
possible relationship, 452- 
55 
specificity of, 450-52 
Salmonella paratyphi 
photosensitivity of, 144 
Salmonella typhimurium 
see Typhoid, murine 
Salmonellosis, 495-528 
control of, 515-18 
animal, 516-17 
food processing, 517-18 
human food-borne, 517 
detection of, 498 
epidemiology of, 511 
introduction to, 495-96 
pathology of, 504-15 
in animals, 506-10 
general features, 504-6 
human, 510-15 
Sarcina lutea 
cell wall of, 432 
photosensitivity of, 145-46, 
149-50, 152 
Sarcoma 180 cells 
differentiation in, 586 
Sarcoma virus, murine, 562- 


defectiveness, 564 
Harvey, 562-63 
Moloney, 563-64 
rescue, 564-65 

Scrapie 
etiology of, 467-73, 489- 

90 

incubation period for, 


470, 473 
pathogenesis of, 471-72 
Serotyping 
of Salmonella, 496-97 
Serratia marcescens 
aerosolization of, 654 
photosensitivity of, 144 
radiosensitivity of, 355 
Sertoli 
differentiation in, 577- 
78 
Serum albumins 
in tolerance production, 
161-62, 165, 168-75 
Sewage 
biological purification of, 
504 


Sex factors 
regulation of, 628-33 
see also F factor 
Sheep 
salmonellosis of, 507 
Shigella paradysenteriae 
photosensitivity of, 144 
Siderochromes 
characterization and source 
of, 95-96 
Smallpox 
in biological warfare, 651- 
52, 656, 658 
Spermidine 
in protein synthesis, 390 
Spirilloxanthin 
structure and biosynthesis 
of, 307-8 
Spirillum serpens 
cell wall of, 426 
Spleen 
murine virus leukemia in, 
534-38 
Spongioblasts 
differentiation in, 577 
Sporaviridin 
production and activity of, 
93 
Staph K (coliphage) 
radiation of, 342 
Staphylococcal enterotoxin 
in biological warfare, 
644 
Staphylococcus albus 
photosensitivity of, 144 
Staphylococcus aureus 
cell wall of, 421, 432-33 
Staphylococcus epidermis 
cell wall of, 427 
Strawberry latent ringspot 
virus 
nematode vectors of, 207- 


Streptococcus 
cardiac sequelae of, 486 
Streptococcus faecalis 
cell wall of, 432-33 
Streptococcus pyogenes 
cell wall of, 432 
Streptomycetaceae 


antibiotics from, 90 
classification of, 82-85 
Streptomycin 
miscoding of protein synthe- 
sis by, 408 
Streptoverticillium 
antibiotics from, 90 
Sugars 
and fatty acid synthesis, 
237 
Sulfide 
and athiorhodaceae, 291 
Sulfur 
reduced sources of 
requirement for, 314-15 
Sulfur bacteria 
see Thiorhodaceae 
Synchytrium endobiotium 
as vector of plant virus, 
214 
Syngeneic preference phenom- 
enon, 190 


T 


Taxonomy 
see Classification 
Temperature 
effects on microorganisms, 
101-20 
methology, 102-3 
psychrophiles, 106-10 
temperature- sensitive 
mutants, 115-16 
thermophiles, 103-5 
and Salmonella survival, 
499-501 
suboptimum 
physiological activities, 
110-14 
on synthesis and activity 
of enzymes, 114-15 
Teratoma 
differentiation in, 577, 579, 
584, 591 
Tetanus 
in biological warfare, 648 
Thermoactinomyces 
antitumor products of, 94 
Thermophiles 
physiology of, 104-5 
Thermorubin 
production and activity of, 
95 


Thermothiocin 
characterization of, 94 
Thienylalanine 
mutant resistant to, 61 
Thiopyronin 
as photosensitizer, 146 
Thiorhodaceae 
cellular form and arrange- 
ment of, 295 
classification of, 317-19 
ecology of, 288, 290 
enrichment and isolation of, 
292-93, 296 
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metabolism of, 9-11 
motility factors of, 295- 
97 


photometabolism of, 310-12, 
314-15 

taxonomy problem with, 20- 
21 


vitamin Bjg requirement of, 
315 


Thiosulfate 
bacterial photo-oxidation of, 
309-10 
Threonine deaminase 
resistant mutants, 63 
Thymectomy 
and tolerance persistence, 
169 


Thymidine 
radical structure of, 330 
Thymine 
for enrichment culture, 55 
Thymus 
and autoimmune reactions, 
488 
and lymphocyte function, 
197, 199-200 
murine virus leukemia in, 
538-41 
Tissue culture 
differentiation in, 574 
Tobacco mosaic virus 
protein synthesis in, 389 
radiation of, 342-44 
Tobacco necrosis virus 
-olpidium relationships, 
218-20 
radiation of, 343 
satellite virus, 217-18 
vectors of, 214, 217-20 
relation to spores, 218- 
20 
Tobacco rattle virus 
nematode vectors of, 208-9, 


Tobacco ringspot virus 
nematode vectors of, 208- 


radiation of, 343 
Tobacco stunt virus 
-olpidium relationship, 214, 
216-17 
Tolerance, 157-80 
as central immunologic fail- 
ure, 159 
definition of, 158-59 
to delayed hypersensitivity 
dissociation of antibody 
formation, 163-64 
production of, 162-63 
hypothesis of, 175-78 
schema for, 176 
introduction to, 157-58 
kinetics of, 166-69 
and lymphocytopenia, 197 
macrophage participation in, 
175-78 
in murine virus leukemia, 
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549-50 
persistence of, 167-69 
predictions about, 178 
production of, 164-71 
with immunosuppressive 
drugs, 164-65 
kinetics of, 166-67 
lymphocyte depletion, 
166 
protein injections, 166 
quantitative aspects of, 
169-71 
by X ray, 165-66 
structural and functional 
relations of antigen, 160- 
62 
termination of, 171-75 
immunization with related 
antigens, 173-75 
spontaneous antibody pro- 
duction, 171-72 
by X ray, 172-73 
Toluidine blue 
as photosensitizer, 145, 
153 
Tomato black ring virus 
nematode vectors of, 207-8, 
210, 212 
Tomato ringspot virus 
nematode vectors of, 208-9, 
211-12 
T-phages 
radiation of, 340, 343-50 
Trachelomonas sp. 
cell organization and ultra- 
structure of, 35, 39 
Transplantation, tissue 
biology of, 158 
Trichodorus sp. 
as vectors of plant viruses, 
208-13 
5, 5, 5-Trifluoroleucine 
mutants resistant to, 62 
Trypaflavin 
as photosensitizer, 147 
Tuberculosis 
in biological warfare, 651 
Turnip yellow mosaic virus 
protein synthesis in, 390 
Typhoid 
in biological warfare, 658, 
661 
see also Salmonellosis 
Typhoid, murine 
acquired immunity to, 455- 
61 


infection immunity, 455- 
58 
infection of macrophages 
in vitro, 459-61 
protection by antibody to 
O antigens, 455 
protection by other anti- 
bodies, 458-59 
Typhus 
in biological warfare, 658, 
660 





Ultraviolet irradiation 
for enrichment culture, 
55 


Vaccines 
in biological warfare defense, 
648 
comparison of dead and liv- 
ing, 456 
oral 
experimental testing of, 
457 
Vaccinia virus 
radiation of, 342-43 
Vancomycin 
for enrichment culture, 53 
van Neil's Law 
evolution of, 19-23, 27- 


Variola 
in biological warfare, 648 
Vectors 
in biological warfare, 646- 
47, 653, 659 
of plant viruses, 205-24 
Vi antigen 
and respiratory tract infec- 
tion, 647 
Violacin 
from actinoplanaceae, 92- 
93 


Virulence 
and Salmonella O antigens, 
443-66 
Viruses 
in human degenerative dis- 
eases, 467- 
94 


SUBJECT INDEX 


leukemia 
see Leukemia virus 
light inactivation of, 144 
radiobiology of, 340-50 
double-stranded, 344- 
50 
single-stranded, 342-44 
radiosensitive molecular 
weights of, 343 
see also specific viruses 
Viruses, plant 
in biological warfare, 658 
unusual vectors of, 205- 
24 
fungus, 213-20 
introduction to, 205-6 
nematodes, 207-13 
Virus SV40 
radiation effects on, 339 
Visna 
etiology of, 467, 473-76, 
482, 490-91 
post-inoculation CSF titers 
of, 475 
Vitamin A 


in cell culture differentiation, 


581 
Vitamin By9 
as growth factor, 21 
in methane formation, 133- 
34 
sulfur bacteria requirement 
for, 314-15 
Vitamin K 
as photosensitizer, 
145 


W 
War 


see Biological warfare 
Warmingol 


of photosynthetic bacteria, 
308 


War mingone 
of photosynthetic bacteria, 
308 


Water 
contamination in warfare, 


West Nile virus 
in biological warfare, 648, 
658 
Wolhynian fever 
in biological warfare, 
658 


x 


Xiphinema sp. 
as vectors of plant viruses, 
208-13 
X ray 
tolerance production by, 
165-66 
tolerance termination by, 
172-73 


Yeast 
fatty acid synthesis in, 235- 
37 
composition of enzyme com- 
plex, 235-37 
introduction, 235 
mechanism of, 235 
psychrophilic, 109-10 
Yellow fever 
in biological warfare, 646- 
48, 658 
Yellowstone Park 
bacteria in, 17-18 











